Edwardsiellosis caused by Edwardsiella tarda is prevalent in various freshwater and marine fishes in the world. There have been many investigations on the disease and the virulence factors of the bacterium. Ullah and Arai (1983a) examined the adhesive and inva sive activity of E. tarda to HeLa cells, although they failed to detect the activity in their isolates. Further more, they published an article detailing exotoxic sub stances that cause erythema or edema in rabbits (Ullah and Arai, 1983b) . Other virulence factors of the bacte rium such as an extracellular product (Suprapto et al., 1995; , a cell-associated hemolysin (Janda and Abbott, 1993; Hirono et al., 1997) , a hole-forming toxin (Chen et al., 1996) or resistance to being phagocytized (Iida and Wakabayashi, 1993) have been reported. Pathological properties of different strains from clinical and environmental sources were also investigated (Janda et al., 1991) . They discussed how expressions of virulence-associated factors play a role in the disease process, indicating that differences in pathogenic poten tial within strains do not directly correlate with qualitative or quantitative expressions of cell-associated or extra cellular factors. Iron is an essential nutrient for the growth of all bacteria.
Especially within animal hosts, iron acquisi tion is further limited in bacteria, because the element is strongly bound to a high-affinity of iron-binding proteins by the hosts. Thus, virulence is affected by iron-uptake mechanisms of pathogens. Wolf and Crosa (1986) reported that a siderophore, which is an iron chelator produced by bacteria, is an essential factor for Vibrio anguillarum infections. Iida and Wakabayashi (1990) presented an interesting report concerning the iron-ac quisition ability of E. tarda. Virulent strains of E. tarda were much more resistant against the bacteriostasis of iron-chelating reagents than avirulent strains. More over, rapid growth of an avirulent strain was promoted in the supernatant of an iron-limited broth, in which a viru lent strain had grown. Their data suggest that a siderophore was produced by a virulent strain in the iron limited broth. They deduced that the virulence of E. tarda was correlated with the siderophore production. However, using universal CAS assay, Kokubo et al. (1990) showed that a siderophore is produced by any E. tarda strains regardless of their virulence. In this study, we retested the siderophore production of E. tarda by using a bioassay in order to verify the relationship between E. tarda virulence and its iron-acquisition ability.
Materials and Methods
Edwardsiella tarda strains and medium
The forty-one strains studied are listed in Table   1 . condition, all of them showed the induction of two new OMPs, which were determined to have molecular weights of 73 kDa and 68 kDa. They did not produce the OMPs under the iron-rich condition (Fig. 3) .
Virulence test
All five fish injected with the original strain of FPC495 succumbed within 48 h, while only one animal injected with its mutant died after 15 days of post-inoculation. 
